
PATENT SPECIFICATION 

NO DRAWINGS 
Inoentor: ALEXANDER THEODORE SHULOM 

L 147,379 

Date of Application and filing Complete SpecificaUon: 29 Dec, 1967. 
No. 59099/67. 

Application made in United States of America (No. 605550) on 29 Dec, 1966. 
Complete Specification Published: 2 April, 1969. 
© Crown Copyright 1969. 



Index at acceptance: —CZ C(LF29X, LF29Y, LF32Y, LF36Y, LF45Y, LF220, LF304, LF321, UF364, 
LF453, LF650, LF662, LF682) 

Int. a.:— C 07 c 93/14 

COMPLEi'H SPKCIFICATION 

4-Alkyl-Dialkoxy-o:-Methylphenethylamiiies and 
Pharmacologically Acceptable Salts 



We, The Dow Qiemical Company, a 
Corporation organised and existing under the 
laws of the State of Delaware, United States 
of America, of Midland, County of Midland, 

5 State of Michigan, United States of America, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 

10 by the following statement: — 

The present invention is concerned with 
novel chemical compounds and methods for 
their preparation and is particularly directed 
to a class of 4-alkyl-dialkoxy-a-methylphen- 

U ettylamines and tfaeir pharmacologically- 
acceptable salts. These compounds have out- 
standing properties as stunulants of the 
nervous system of vertebrates. Many chemical 
materials previously have been proposed as 

20 valuable as nervous system stimulants. How- 
ever, such proposed materials usually have 
been restricted in their scope of utility by 
one or more shortcomings such as low activity 
and the production of undesirable side effects 

25 upon the animal organism. However, the 
present compounds are characterized as with- 
out substantial undesirable side effects at effec- 
tive dosages and as being capable of the in- 
duction and maintenance of a state indicative 

30 of the feeling of weU-being. Further, the 
compounds are adapted to be employed for 
the study of the stimulant and depressant 
activity of chemical materials upon the 
nervous system of animals, and the qualitative 

35 and quantitative evaluation of such activity. 
The present invention is directed to a 
group of new 4-alkyl-di(lower alkoxy)-a- 
methylphenethylamines conesponding to the 
formula 




40 



and their pharmacologically-acceptable salts. 
In this and succeeding formulae, one R re- 
presents hydrogen and the other R represents 
lower alkoxy, R' represents lower alkoxy and 
R" represents aUcyl containing from 1 to 6 45 
carbon atoms, inclusive. In the present speci- 
fication and claims, lower alkoxy represents 
an alkoxy moiety containing from 1 to 4 
carbon atoms, inclusive. Representative alkoxy 
and alkyl moieties include methoxy, ethoxy, 50 
propoxy, isopropoxy, butoxy, methyl, ethyl, 
propyl, isopropyl, butyl, sec-butyl, tert.- 
butyl, amyl, sec.-amyl, isoamyl and hexyl. 
The new com_pounds of the present invention, 
herein referred to simply as "phenethyl- 55 
amines", are crystalline solids or oily liquid 
materials. The free phenethylamines are of 
very low solubility in water and are soluble 
in common organic solvents such as acetone, 
benzene, methanol, ethanol and isopropanol. 60 
The pharmacologically-acceptable salts are of 
varying degrees of solubility in water and 
common organic solvents. The new com- 
pounds of the present invention are stimulants 
of the nervous system of vertebrates and are 65 
particularly adapted to be employed for the 
study of the depressant and stimulant acti- 
vity of drugs upon the central nervous system 
of animals. 

The primary attributes of the pharmaco- 70 
logicaUy-acceptable salt is that it comprises 
a pharmacologically-acceptable anign which 
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is non-toxic at the desired dosage. The choice 
of anion is not critical, although a given salt 
may, in some mstarices, exhibit special advan- 
tages due to solubility, ease of crystallization, 

5 lack of objectionable taste, and the like. Re- 
presentative pharmacologically - acceptable 
anions include the following; chloride, 
bromide, iodide, sulfate, bisulfate, acetate, sali- 
cylate, valerate, oleate, lauratc, borate, benzo- 

10 ate, lactate, diglycollate, phosphate, phenyl- 
ethylbarbiturate, o-acetoxybenzoate, citrate, 
theophyUinate, urate, maleate, fumarate, suc- 
cinate, tartrate, penicillinate, camphorate, 
salicylamide, carbonate, cacodylate, acbnitate, 

15 sulfamatc, gentisate, malate, cinnamate, and 
stearate. 

Representative phenethylammes of the pre- 
sent invention include 2,6-dimethoxy-a, 4- 
dimethylphenethylamine, 2,5 - diethoxy - «, 

20 4 - dimethylphenethylamine, 2,6-dimethoxy- 
o, 4 - dimethylphenethylamine, 2,5 - dibutoxy- 
a, 4 - dimethylphenethylamine, 2,6 - diprop- 
oxy - a,4 - dimethylphenethylamine, 4- 
ethyl - 2,5 - dimethoxy - a - methylphen- 

25 ethylamine, 4 - etiiyl - 2,6 - dimethoxy - a- 
methylphenethylamine, 4 - ethyl - 2,5 - di- 
ethoxy - a - methylphenethylamine, 4 - ethyl- 
2,6 - diethoxy - a- - methylphenethylamine, 
2 - methoxy - 6 - ethoxy - a,4 - dimethyl- 

30 phenethylamine, 2 - methoxy - 5 - ethoxy- 
a,4 - dimethylphenethylamine, 2 - ethoxy - 5- 
methoxy - «,4 - dimethylphene±ylamine, 4- 
ethyl - 2 - methoxy - 6 - ethoxy - a - methyl- 
phenethylamine, 4 - ethyl - 2 - methoxy - 5- 

'35 ethoxy - « - methyl - phenethylamme, 4- 
etbyl - 2 - ethoxy - 5 - methoxy - ^ - methyi- 
phenethylanune, 4 - butyl - 2,5 - dimethoxy- 
a - methylphenethylamine, 4 - hexyl - 2,6- 
diethoxy - a - methylphenethylamine, 4- 

40 propyl - 2,6 - dibutoxy - a - methylphen- 
ethylamine, 4 - pentyl - 2,5 - dipropoxy - o- 
methylphenethylamine, 2 - butoxy - 5 - meth- 
oxy - a,4 - dimethylphenethylamine, 4 - butyl- 
2,6 - dibutoxy - o. - methylphenethylamine, 

^ 4 - hexyl - 2,5 - dimethoxy - « - methylphen- 
ethylamine, 4 - propyl - 2,5 - dimethoxy - i- 
methylphenethylamine and the salts of each 
of said free phenethylaraines as formed and 
identified with each of the anions as set forth 

50 in the preceding paragraph. Preferred com- 
pounds of the present invention comprise the 
free phenethylamines characterized by the 
foregoing formula wherein one R represents: 
hydrogen and the other R represents methoxy 

55 or ethoxy and R' represents methoxy or 
ethoxy and the phaimacologically-acffiptable 
salts of such free amines. A further pre- 
ferred group comprises the free phenetliyl- 
amines wherein R as lower alkoxy occupies 
the 5 position on the benzene ring and the 
pharmacologically-acceptable salts of such free 
amines. 

The new free phenethylamines can be pre- 
pared by reducing, for example, with lithium 
65 aluminium hydride (LiMEQ, a l-(4-alkyI-di- 



(lower alkoxy)phenyl) - 2 - nitropropene cor- 
responding to the following formula : 



The reaction conveniently can, ba carried out 
in the presence of an inert. reaEtroit medmm, 70 
preferably an organic liquid: suclt asr diethyl 
ether, tettahydrofuran, dietHyfeae- glycol, or 
dimethyl ether. The reduction reaction- nonn- 
ally proceeds at temperatures between 0° and 
the boiling temperature of the reaction mix- 75 
ture. In a preferred procedure, the reaction - 
is conducted in an organic liquid^ and Jat 
the boiling temperature of the reaction mix- 
ture and under reflux. The amounts of the 
reactants to be employed are not critical, some 80 
of the desired product being obtained when 
employing the reactants in any proportions. 
However, the reaction consumes about 2 moles 
of LiAlH.i with each mole of the nitropropene, 
and the use of amounts which represent such 85 
proportions or an excess of LiAlH^ are pre- 
ferred. 

In carrying out the reaction, the reactants 
can be contacted in any convenient -f ashion 
and maintained for a period of time in the 90 
reaction temperature range to complete, the 
reaction. In a convenient procedure, the l-(di- 
(lower alkoxy) - 4 - alkylphcnyl) - 2,- nitro- 
propene starting material (herein referred to 
simply as the nitcopropene) is added slowly 95 
portionwise to a suspension of lAAYH^ in 
the reaction medium. During the addition of 
the nitropropene and for a period thereafter, 
the temperature of the reaction mixture is 
maintained within the reaction temperature 100 
range. In those cases wherein the nitropro- 
pene is relatively insoluble m tha. reaction 
medium employed (such as in the case of 
diethyl ether), the Soxhlet extraction tech- 
nique (see Nystrom & Brown, JACS 69: 105 
1197, 1198 (1949)) conveniently can be; em- 
ployed for accomplishing the incremental 
solution and addition of the nitropropene. ■ 

Upon completion of the reaction, the desired 
free amine product can be separated by con- HO 
ventional procedures. In a convenient opera- 
tion, the reaction mixture is cooled and tliere- 
after treated and acidified with a mineral acid 
to convert the free phenethylamine product 
to the corresponding salt and to hydrolyze any 115 
excess LiAIH.1. When a water-unmiscible 
liquid is employed as reaction medium, the 
reaction mixture divides into a solvent layer 
and an acidic aqueous layer durmg the addi- _ 
tion of the mineral acid and hydrolysis of 120 
the LiAlH^. Thereafter, the solvent layer is 
separated and discarded. The remaining acidic 
aqueous layer containing the salt of the free 



1,147,379 



3 



amines then can be treated with potassium 
sodium tartrate to prevent precipitation of alu- 
minum byproducts and made basic with alkali 
metal hydroxide to convert from the salt to 

5 the free phenethylamine product. The basic 
aqueous layer then can be agitated with an 
organic solvent such as methylene chloride, 
chloroform, or benzene to extract the free 
phenethylamine product. The resulting solu- 

10 tion of the free phenethylamine product in 
the organic solvent is separated from the 
aqueous layer and then distilled to remove tfie 
low boiling constituents and obtain the desired 
free amine product as an oily or solid residue. 

15 When a water-miscible liquid is employed as 
reaction medium, separation into layers does 
not occur on acidification with the mineral 
acid. In such operations, after the addition 
of the mineral acid and conversion of the 

20. free amine to the salt form, additional water 
can be added to the acidic reaction mixture 
in order to facilitate the extraction of neutral 
impurities. Following this dilution procedure, 
the reaction mixture is extracted wilh a water- 

25 immiscible solvent such as ether and the 
extract discarded. The remaining aqueous 
portion then can be treated with potassium 
sodium tartrate and thereafter made basic 
with alkali metal hydroxide. The basic aqueous 

30 portion then can be processed as previously 
described to obtain the phenethylamine free 
base product as an oily or solid residue. 

The pharmacologically-acceptable salts of 
the present invention can be prepared by 

35 dissolving the free phenethylamine product in 
ether. To this ether solution is added a 
stoichiometric amount of the acid correspond- 
ing to the desired salt. The addition and 
contacting of the reagents are carried out 

40 with stirring and warming. The reaction mix- 
ture is cooled to precipitate the desired salt 
product which may be further purified by 
the use of standard techniques such as washing 
with an organic solvent or recrystallization, 

45 The formation of salts of the phenethyl- 
amine products provides a method for further 
purifying said products. Thus, when a more 
pure free phenethylamine product is desired, 
the oily residue of the free base product 

50 can be converted to the phenethylamine hydro- 
chloride salt and the latter recrystallized. Sub- 
sequently, the latter salt is dissolved in water, 
the aqueous solution is made basic by the 
addition of an alkaU metal hydroxide and 

55 the resulting basic aqueous solution extracted 
with a solvent such as methylene chloride. 
The solvent layer is then evaporated to dry- 
ness with exclusion of carbon dioxide to 
obtain the free phenethylamine product as an 

60 oil or crystalline solid. The carbon dioxide- 
free environment can be obtained by the use 
of nitrogen, helium, argon or other inert gas 
which is free of carbon dioxide. 
The following examples further illustrate 

65 this invention. 



Example 1 
Employing the Soxhlet technique, 23.7 
grams of 1 - (2,5 - dimethoxy - 4 - methyl- 
phenyl) - 2 - nitropropene were leached into 
a stirred mixture of LiAlH^ (20 grams) in 70 
1.5 liters of refluxing ether. The 33X80 
millimeter thimbles employed to hold the 1- 
(2,5 dimethoxy - 4 - methylphenyl) - 2- 
nitropropene material during the Soxhlet ex- 
traction procedure had to be filled three times 75 
in order to process the entire 23.7 grams. 
Upon completing the addition (by Soxhlet 
extraction) of the nitropropene to the ether 
mixture, the stirring and refliuxing were con- 
tmued for an additional 12 hours. Following 80 
the reflux period, the reaction mixture was 
cooled and one liter of 1.5 N sulfuric acid 
added portionwise to convert the 2,5-dimeth- 
oxy - a,4 - dimethylphenethylamine reaction 
product to the bisulfate salt. During the addi- 85 
tipii of the sulfuric acid, the reaction mixture 
divided into an aqueous layer and an ether 
layer. The two-phase mixture was further 
diluted with water and the ether layer sepa- 
rated and discarded. The remaining acidic 90 
aqueous layer was extracted with an addi- 
tional 200 milliliters of ether and the 
ether discarded. The extracted aqueous 
acidic layer containing the salt of the phen- 
ethylamine was then treated with 450 grams 95 
of potassium sodium tartrate and made 
strongly basic with sodium hydroxide to con- 
vert said salt to the free phenethylamine. The 
basic aqueous mixture was thereafter extracted 
three times with ISO-milhliter portions of 100 
methylene chloride. The methylene chloride 
extracts were combined and heated on the 
steam bath to obtain an oily residue. This 
residue, consisting of the 2,5 - dimethoxy- 
a,4 - dimethylphenethylamine product, was 105 
dissolved in ether and the ether solution satur- 
ated with anhydrous hydrogen chloride. During 
the addition of the hydrogen chloride, the 
2,5 - dimethoxy - «,4 - dimethylphenethyl- 
amine hydrochloride product precipitated in 110 
the reaction mixture as a crystalline solid 
and was removed therefrom by filtration and 
was washed thoroughly with dry ether. The 
washed and dried product was found to melt 
at about 186°C. This 2,5-diraethoxy-a,4-di- 115 
metfaylphenethylamine hydrochloride produrt 
was then recrystallized from a mixture of 
isopropanol and ether and the recrystallized 
product found to melt at 189— 189.5°C. 

Example 2 120 
A solution of l-(4-ethyl-2,5-dimethoxy- 
phenyl) - 2 - nitropropene (50 grams) in 500 
milliliters of ether was added slowly drop- 
wise by means of a conventional dropping 
funnel to a well stirred, gently-refluxing sus- 125 
pension of LiAlH^ (20 grams) in 1.5 liters 
of ether. After the addition of the nitropro- 
pene was completed (3 hours), refluxing was 
continued overnight. Upon the completion of 
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the refluxin- period, the reaction mixture was making the aqueous mixture basic widi sodium 

Soled i^ an^ice bath and diluted sulfuric hydroxide, 

S (220 grams of concentrated sulfuric acid methy ene chlonde. ^nd jvaporamg ^e. 

dSuted to 1 Uter with water) was added slowly, methylme chlonde m a carbon dioxide-free 

3 During the addition of the dilute sulfunc atmosphere. 

phie Son mixture which formed during amine (meltmg at 60.5-61°C.) from^2 5-ch- 

adS of the dilute sulfuric acid was methoxy - «,4 - dmiethylphenethylamine 

-10 ^^ Sed wMi wlier and the ether layer hydrochloride as set forth m the precedmg 

removed and discarded. The aqueous layer paragraph. 

was then extracted with an additional 200 , ^ ' , c dimethoxv - «- 

^^^^ 

Sreafter extracted with three 150-miimiter chloride with alkah as set forth aboye. 
portions of methylene chloride. The methylene ^ , ^. ^ . \,■^^^^,„^„u^„.rh^,^ 

chloride extracts' were combined and evap- 2,5 - Diethoxy - a,4 - imethylphen^^^^^^ 

20 orated on the steam bath to obtain the 4- amme hydrochloride (mehmg at 161— 162 C.) 

Si - 2,5 cSoxy - « - methylphen- by reducing 1 - (2,5 - diethoxy - ^ - methyl- 

S? ami^ product as In oily residue. This phenyl) - 2 " ^i^^P'^"?^"^. ^^^^^^^e^" 

residue was dissolved in 2 liters of ether produce 2,5 - diethoxy - «,4 - ^meAy^hen- 

and 4e ether solution saturated with an- ethylamme (molecular weight 237) which s 

25 Sdrous HCL During the addition of the thereafter converted to the hyckochloride salt 

hySen chloride, the soHd 4-ethyl-2,5- by treatment with hydrogen chloride, 
dimethoxy - « - methylphenethylamme hydro- ^ „ mpthvT 

chloride product (45 grams) precipitated m 4 - Hexyl - 2,5 - dimethoxy - a -^methyl- 

SrSctL mfxtiS Sd 4af removed by phenethylamine (molecular wdght 2^^^^^^ 

30 filtration. The resulting product was combined reducing 1 - (2,_5 - dimethoxy - 4 -hexyl- 

w™ further 274 grams of 4-ethyl-2,5- phenyl) - 2 - nitropropene with LiAlH^. 
dimethoxy methylphenethylamine hydro- ^ ^ ^ . a >i,ww 

chloride product produced in exactiy the same 2 - Ethoxy - 6 " 5?°^^.^ /'tllj^^^f ^ Rfi 

fashion. The combined product was dissolved phenethylamme hydrodilcride (melang at 186 

in one liter of acetic acid at about 90°C -187.5°C.) by reducmg l-(2-etiioxy-6-^et^^^ 
To tiiis solution was added 6 kilograms of 5, ' '^^^y^P'^^yl^/ ^ - Jlltrop^^^^^^ 

ethyl acetate which had been preheated to its witii LiAlH, to produce 2-etiioxy-6-meflioxy- 

Sling point. Several minutes after aU of a,4, - imethylphenetiiylamme (molej^ar 

the ethyl acetate was added, crystallization weight p) which is tiiereafter conv^^^ 

4Q began and was aUowed to continue overnight tiie hydrochloride salt by treatment with 

whereupon the 4-ethyl-2,5-d!methoxy-K- hydrogen chloride. 

methylphenethylamine hydrochloride product . j- .t, i i, ion 

was Separated by filtration and the filtered 2,6 - Dmiethoxy - «,4 -^etiiylphen^^^^ 100 

product washed with 15 percent acetic aad amine hydrochloride (rneltmg at 153— 195 C ) 

45 in edivl acetate and thereafter dried to con- by reducmg 1 - (2,6 - dmiethoxy - 4 : methyl- 

stant weight to give the 4-ethyl-2,5-dimetiiosy- phenyl) - 2 - nitropropene with AlH, to 

a - metijlphenetiiylamine hydrochloride pro- produce 2,6 - dimethoxy - a,4 - dimrtM- 

duct melting at 195°C. ^^T'^^^^"^"^^ ^l^^tt 

The following compounds of tiie present is thereafter converted to the hydrogoi eMatide 

50 invention are prepared from tiie indicated salt by treatment with hydrogen chloride, 

starting materials in accordance with the ■ 
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4 - Ethyl - 2,5 - dunethoxy - a - methyl- 
phenethylamine acid sulfate (molecular 
weight 521) by reacting 4-ethyl-2,5-dimethoxy- 110 
o,-methylphenethylamine with sulfuric acid. 

2 - Ethoxy - 5 - methoxy - a,4 - dimethyl- 



methods herein described. 

4 - tert. - Butyl - 2,5 - dimethoxy - «- 
methylphenethylamine hydrochloride (melting 

; point 168°C. and identity confirmed by iifra- 

red spectrum) by reducing l-(2,5-dimetiioxy- j. - r.um^y - ^- ....^.>^^y - ";™r, 

4 - tart - butyl - phenyl) - 2 - nitropropene phenethylamme (molecular weight 223; by 

with liAlH, and reacting tiie product thus reducing 1 - (2 - etiioxy - 5 - me&oxy - 4- 

obtained witii anhydrous HCl gas. mediylphenyl) - 2 - mtropropene mtii LiAlH,^ 

° w jr o Reaction of this amine witii atnc acid give§ 

I 4 Ethyl - 2,5 - dimethoxy - a - methyl- the citrate salt, 

phenethylamine (melting at 61— 61.5°C.) by , r j- .i. ^-u i 

dissolving 4 - eihyl - 2,5 - dimethoxy - 4 - Propyl - 2,5 - dmiethoxy - a - metiiyl- - 

metiiylphenetijyiamine hydrochloride in water, phenetiiylamme hydrochlonde (meltmg at 



182.5 — 183°C. and structure confirmed by 
infrared spectrum) by reducing l-(2,5-dimeth- 
oxy - 4 - propylpheayl) - 2 - nitropropene 
with LiAlH.. and reacting the product thus 
5 obtained with anhydrous HQ. 

4 - Hexyl - 2,5 - dibutoxy - a - methyl- 
phenethylamine (molecular weight 363) by 
reducing 1 - (2,5 - dibutoxy - 4 - hexyl- 
phenyl) - 2 - nitropropene with LiAlH.,. Reac- 
10 tion of this amine with acetic add gives the 
acetate salt. 

4 - Butyl - 2,6 - dibutoxy - a - methyl- 
phenethylamine (molecular weight 335) by 
reducing 1 - (2,5 - dibutoxy - 4 - butyl- 
15 phenyl) - 2 - nitropropene with LiAlH^. 

2,5 - Dimethoxy - a,4 - dimethylphen- 
ethylamine acetate (molecular weight of 269) 
by reacting 2,5 - dimethoxy - a,4 - dimethyl- 
phenethylamine with acetic acid. 

20 2,6 - Diethoxy - a,4 - dimethylphenethyl- 
amine (molecular weight 237) by reducing 
1 - (2,6 - diethoxy - 4 - methylphenyl) - 2- 
nitropropene with LiAlH.,. Reaction of this 
amine with salicylic acid gives the salicylate 

25 salt. 

The new free phenethylamines and their 
pharmaceutically-acceptable, non-toxic salts 
are useful as stimulants of the nervous system 
of vertebrates. In such use, the compounds 

30 can be administered to animals orally or 
parenterally, either unmodified or together 
with an inert carrier material. Thus, die 
compounds may be mixed with the daily ration 
of tht animal or incorporated in a finely 

35 divided solid, a surface active agent or a 
combination of a finely divided solid and a 
surface aaive agent, and the resulting com- 
positions administered to the animal in the 
form of powders or liquid dispersions or emul- 

40 sions. Good results can be obtained when the 
compounds are administered at dosages of 
from about 0.001 to 0.5 milligram or more 
per kilogram of body weight, depending upon 
the particular effect desired, the depth of the 

45 effect, the mode of administration,, as well 
as the particular phenethylamine product em- 
ployed. 

In representative operations, 2,5-dimethoxy- 
«.,4 - dimethylphenethylamine, 4 - ethyl - 2,5- 

50 dimethoxy - ,a - methylphenethylamine and 
2,5 - diethoxy - a,4 - dimethylphenethylamine, 
and the hydrochloride salts of such amines 
gave a high degree of stimulation of the 
central nervous system of rabbits when admini- 

55 stered intravenously at dosages of 0.05 milli- 
gram per kilogram of body weight. In further 
operations, 2,5 - dimethoxy - a,4 - dimethyl- 
phenethylamine hydrochloride, when admini- 
stered intravenously to rabbits at a dosage of 

60 om milligram per kilogram of body weight. 



effected a 50 percent reversal of the depres- 
sion produced in the rabbit by the intravenous 
administration of a dosage of 3 milligrams 
per kilogram of body weight of phenobarbital. 
In further operations, the administration of 65 
2,5 - dimethoxy - a,4 - dimethylphenethyl- 
amine hydrochloride in amounts of 0.02 milli- 
gram per kilogram of body weight in mice, 
guinea pigs and dogs produced moderate en- 
hanced activity upon the part of the animals. 70 
Such use in mice, pigs and dogs was not 
accompanied by substantial changes in respira- 
tion, heart rate or blood pressure. 

The 1 - (di(lower alkoxy) - 4 - alkylphenyl)- 
2-nitropropenes employed as starting materials 75 
as herein described can be prepared by react- 
ing a 4 - allcyl(di - lower alkoxy)benzaIdehyde 
having the following formula 




with nitroethane in the presence of an amine 80 
as catalyst. The reaction conveniently can be 
carried out in a lower alkanol or acetic acid 
as reaction medium. When operating with a 
lower alkanol, the reaction takes place readily 
at teniperatures from 0° to 50°C. and when 85 
operating with acetic acid, at temperatures of 
from about 20° to 120°C. Representative 
amine catalysts include dimethylamine, di- 
ethylamine, pyridine, methylethylamine and 
piperidine. Good results can be obtained when 90 
employing the benzaldehyde and nitroethane 
reagents in substantially equimolecular propor- 
tions, and the catalyst in amounts ranging 
from catalytic to an amount equimolecular 
with respect to the nitroethane. Upon com- 95 
pletion of the reaction, the reaction mixture 
is diluted with water to precipitate the desired 
solid nitropropene product which is separated 
by filtration. This product may be further 
purified by conventional procedures. 100 

The di(lower alkoxy) - 4 - alkylbenz- 
aldehydes employed as starting materials as 
above described can be prepared in known 
procedures from alkyl-di(lower alkoxy)- 
benzenes (I), or alkyl-dihydroxyphenols (II), 105 
or p-dialkoxybenzene (III) corresponding to 
the follcywing formulas: 




(I) (11) (III) 
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Tn 5, rpnrpsentative orocedure, an aLkyl-di- tracted with aqueous sodium hydroxide ta 
ni-a^Wben?ene FlT's r acted with N- remove any 2-hydroxy-5-aUcoxy-a&anophenone 

benzaldehyde. The proportions of the react- pondmg to the formula 

ants to be employed are not criucal; however, 

in a preferred procedure, the N-mediylform- 
10 anilide or dimethylformaniide and POCl, are 

employed in molar amounts in excess of the 

molar amount of l-aikyl-di(lower alkoxy)- 

benzene. Following the contactmg of the react- 

ants, the reaction mixture is mamtamed at a 
15 temperature within the reaction cemiDerature 

range for several hours. Following the heating „ 

period, the reaction mixture is diluted with wherem R'" ^eP^5^?^^?/^y^,°; 

Sr and the aqueous mixture allowed to carbon atoms and R is alkffi.y. 1^ a repr^ 

25 rn^iventional procedures as recrvstalhzation, hydroxide to ethylene glycol. •I'ouowmg uic 

waS or dfsdUation to obtain the 4-allcyl- addition of the 2,5-dialkoxyalkanophenone and 

SrSwer^LxXSdehyde starting material, hydrazine hydrate, the ethylene glycol mixture 
rp?SeSd Sod! the benzaldehyde is heated at the boiling tempem^reand^^^^^^ 

Srthig material is finally purified by chroma- reiiux for several ]^onts.^^JT^,^lil^^ « 
30 tography. . ^ „ , < 

In a method of producing a 4-alky!-2,5-ai- 

(lower alkoxy)-benzaldehyde starting material 

wherein R contains from 2 to 6 carbon atoms, 

p-dialkyloxybenzene (III) is dispersed m an 
35 organic liquid such as methylene chloride or 

carbon disulfide. To this dispersion is added benzene 

an acylating agent. In a convenient procedure, 

the acylating agent is comprised of an acyl 

chloride (R"'C1) and aluminum chloride. Re- 
40 presentative acyl chlorides include acetyl 

chloride, propionyl chloride, butyryl chloride, 

valeroyl chloride and hexanoyl chloride. The 

45 Se .dded flowly Lpwis. a sota.ion acted wM. ^-^^^'^^''^X ^^^. 

rnntaininB the o-dialkoxybenzene. An exo- formamide and POU, to prepare tne dmyi 

rlaJL FoceSeadily and external 2,5-dialkoxybenzaldehyde starting material as 

cooline is required to keep the temperature previously described. 

of thf leaction mixture withm the desired The di(lower alkoxy)alkylbenzenes can be 100 

■«?0 rLJf of between -10° and 40°C. during prepared in known procedures by reacting a 

the mntactin?5f the reactants. On completioS Lresponding 2-alkyl-l,4-dihydroxybenzene or 

of t^Sl thrrelaion mixture is poured 2 - aikyl - 1,5 - dihydroxybenzene gl) w«h 

fnm cold water or over ice and the resulting a lower alkyl iodide or successively with two 

SLri alTS LTnfuntil hydrolysis it different lower a&yl iodides or, ai™tivdy^ 105 

55 Complete While the hydrolysis is taking place, widi a lower 'O^ide a^^ a d^O^ f 

the reaaion mixture separates into an organic sulfate to .>^^°duce dkoxy »es ^or 

and an aqueous phase. Following the hydro- hyc^^^Y "^^^eaes on the benzene n^^^^ 

Ivsis the wo phases are separated. The organic reaction is carried out in the Ptesence ot a 

k?S ifsS and the aqueous phase extracted base such as sodium hydroxide or_P(^ssium 110 

60 wM an Sric liquid, preferably the same carbonate and convemently, m a l^uid r^^" 

65 Thfcombined orfanic portions are then ex- sulfate of reaction. Where it is desired to 



reflux tor several iiuuia. "~ " 

action mixture is fractionally distilled to re- 
move the low boiling constituents and obtain 
a liquid residue. The residue is cooled, poured 
into" water, acidified with HCl, and extracted 
with ether. The ether extract is dried and 
distilled to obtain the 2,5-dialkoxyalkyl- 
" g to the formula: 
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introduce different alkoxy groups into the 
alkyldihydrosybenzene molecule, substantially 
equimolecular proportions of the alkyldi- 
hydroxybenzene, alkyi iodide and potassiuta 

5 carbonate are reacted together under mild 
conditions to introduce one alkoxy group in 
place of a hydroxy on the benzene nucleus 
of the molecule. The reaction mixture is then 
steam distilled and the distillate made alkaline 

10 with an alkali metal hydroxide (NaOH) to 
convert the alkylalkoxyhydroxybenzene to its 
alkali metal salt. The alkaline mixture is then 
extracted with a solvent such as diethyl ether 
to remove any alkyIdi(lower alkoxy)benzene 

15 and the aqueous residue made acidic with a 
mineral acid (HCl) to convert alkali metal 
salt to the alkylalkoxyhydroxybenzene. The 
latter product is thereafter reacted with the 
different lower alkyl iodide or with the cor- 

20 responding di(lower a]kyl)sulfate and with base 
such as sodium hydroxide trader somewhat 
stronger conditions to introduce the other 
alkoxy group into the molecule. 
Preferred embodiments of the present inven- 

25 tion comprise those free phenethylamines 
characterized by the foregoing formula where- 
in R is methoxy or ethoxy and such alkoxy 
substituent occupies the 5 position on the 
benzene ring, R' is methoxy or ethoxy and 

30 R" is methyl or ethyl, and the pharmaco- 
logically-acceptable salts of such free amines. 

WHAT WE CLAIM IS: — 
1. A 4 - alkyl - di(Iovrer alkoxy) - «- 
methylphenethylamine compound having the 
35 formula: — 



wherein one R represents hydrogen and the 
other R represents lower alkoxy, R' repre- 
sents lower alkoxy, and R" represents alkyl 
40 containing from 1 to 6 carbon atoms. 

2. A compound as claimed in claim 1 
wherein lower alkoxy occupies the 2 and 5 
positions on the benzene rmg. 

3. A compound as daimed in claim 1 or 
45 claun 2 wherem alkyl is methyl and alkoxy 

is methoxy. 

4. A compound as claimed in claim 1 or 
claim 2 wherein alkyl is methyl and alkoxy 
is ethoxy. 

50 5. A compound as claimed in claim 1 
wherein alkyl is methyl and alkoxy is methoxy 
which occupies the 2 and 6 positions on the 
benzene ring. 

6. A compound as claimed in claim 1 

55 wherein alkyl is ethyl and alkoxy is methoxy 
which occupies the 2 and 6 positions on the 
benzene ring. 



7. A compound as claimed in claim 1 
or claim 2 wherein allcyl is ethyl and alkoxy 

is methoxy. 60 

8. 2,5 - Dimethoxy - «,4 - dimethylphen- 
ethylamine. 

9. 2,5 - Dimethoxy - 4 - ethyl - a- 
methylphenethylamine. 

la. 2,5 - Diethoxy - «,4 - dimethylphen- 65 
ethylamine. 

11. A pharmacologically-acceptable salt of 
the compound as claimed in any one of claims 
1 to 10. 

12. 2,5 - Dimethoxy - a,4 - dimethylphen- 70 
ethylamine hydrochloride. 

13. A process for the production of a 4- 
alkyl - di(lower alkoxy) - « - methylphen- 
ethylamine compound having the formula 




75 



wherein one R represents hydrogen and the 
other R represents lower allcoxy, R' repre- 
sents lower alkoxy, and R" represents alkyl 
containing from 1 to 6 carbon atoms, which 
process comprises reacting a l-(4-alkyl-di- 80 
(lower alkoxy)phenyl - 2 - nitropropene having 
the formula: — 



wherein R, R', and R" represent the same 

as specified above, with a reducing agent. 85 

14. A process as claimed in claim 13 
wherein the reaction is carried out in the 
presence of an inert reaction medium. 

15. A process as claimed in claim 13 or 
daim 14 wherein the reducing agent is lithium 90 
aluminium hydride. 

16. A process as claimed in any one of 
daims 13 to 15 wherein the lithium aluminium 
hydride is present in an amount of at least 

2 moles per mole of l-(4-alkyl-di(lower 93 
a]koxy)phenyl)-2-nitropropene. 

17. A process for the production of a 4- 
alkyl - di(lower alkoxy) - a - methylphen- 
ethylamine compound or one of its pharmaco- 
logically-acceptable salts substantially as des- 100 
cribed hereinbefore in either of the specific 
examples. 

18. A 4 - alkyl - di(lower alkoxy) - a- 
methylphenethylamine compound or one of 

its pharmacologically-acceptable salts when- 105 
ever produced by the process as claimed in 
any one of daims 13 to 17. 

19. Pharmacological preparations com- 
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prising a compound as claimed in any one of 
claims 1 to 12 and 18 in combination with 
a pharmaceiitical carrier or diluent. 



